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I. INTRODUCTION 
1. Background 
This study is a review of the management program of P2NBC2. The 
study is being conducted as a response to a requirement submitted by Mr. 
Cunningham and Mr. Gould, U.S. Army Chemical School. The items provided 
to the Georgia Institute of Technology Study Group to review are as 
follows: 
A. P2NBC2, Physiological and Psychological Effects of the NBC Environment 
and Sustained Operations on Systems in Combat Program Management 
Plan dated 25 Oct 1989, 
B. P2NBC2 Minutes of the Physiological and Psychological Effects of the NBC 
Environment and Sustained Operations on Systems in Combat Joint 
Working Group dated 2 May 1990, 9-10 January 1990, 17 May 1989, 1-2 
January 1989, 
C. Minutes of the P2NBC2 Modeling Subcommittee Meeting dated 6 and 7 
March 1990, 
D. Department of the Army Letter of Instruction, undated, and, 
E. U.S. Army Combined Arms Combat Developments Activity Transmittal of 
P2NBC2 Program Plan dated 8 July 1988. 
2. Objective 
The primary objective of this study is to ensure that the P2NBC2 
program is meeting the Department of the Army Charter. 
The secondary objective of the study is to make recommendations on 
any improvements that may be made in the organization, management or 
structure of the program. 
II. APPROACH 
1. A detailed analysis of the Department of the Army Letter of Instruction 
that provides Department of the Army Directed Missions/Objectives for the 
program. These can be found in Appendix 1. 
2. A detailed analysis of the P2NBC2 Joint Working Group minutes and 
P2NBC2 Program Management Plan that provides the status of the 
Accomplishment of DA Directed Mission/Objectives. These can be found in 
Appendix 2. 
3. A study of the references provided to determine if the Organization and 
Members of the various groups follow Army doctrine. The results of this 
study can be found in Appendices 3 and 4 respectively. 
4. A review of the responsibilities for the various organizational levels. 
These are delineated in Appendix 5. 
5. The P2NBC2 Program Management Plan provides the procedure for 
obtaining the data for the program (see Appendix 6). There is a heavy 
concentration on field testing and little emphasis on modeling. An 
opportunity exists to develop models and validate them with the field test 
so that the model could be used to gain additional data under conditionsfor 
which tests have not been made. 
6. Appendix 7 gives milestone listings for the field testing and modeling 
of the different Activity Tasks for Fiscal Year 1990 and 1991 respectively. 
III. CONCLUSIONS 
The following is a list of conclusions and recommendations made 
with the goal of improving the operation and results of theP2NBC2 
Program: 
1. The current organizational structure (Appendix 3 ) from Department of 
the Army (DA) through the Combined Arms Center (CAC) to the executive 
agent (Chemical School - CMLS) subscribes to standard army operating 
policy. The Chemical School, as the executive agent, manages the program 
for CAC. CAC, as the integrating center, fulfills its responsibility to 
coordinate the efforts among the TRADOC schools under its direction. CAC, 
in turn, reports to the Department of the Army. 
2. The P2NBC2 Program and the Combined Arms in an NBC Environment 
(CANE)Program are two separate programs. However, given the similar 
nature of their research (examination of NBC issues and their effects on the 
battlefield) a formal tie-in should be established to coordinate their efforts 
to obtain the most efficient utilization of resources 
3. An examination of the program funding levels reveals a dramatic 
increase from FY89 through FY91 and continued significant funding levels 
through the program completion in FY95. 
FY 89 90 91 92 93 94 95 
Program Funding ($1000s) 1305 2207 2262 1830 1593 1488 1450 
Funding levels of this magnitude may require that the executive agent be 
augmented, either with internal resources or outside contractor support, 
in order to efficiently fulfill its responsibilities as specified in the CAC 
Program Plan and the DA Letter of Instruction (LOI). 
4. The Program Management Plan states (p. 3) "... initially oriented to look 
at systems operating from the FLOT to the Brigade rear boundary in a 
European scenario." Given the current state of world affairs, recommend 
this orientation be shifted to include the MidEast/SW Asia and Latin 
America (LATAM). 
5. As light forces continue to gain in prominence, suggest that more efforts 
be placed on supporting these forces in an NBC environment. 
6. As currently scheduled, the Test Scientific Advisory Group (TSAG) meets 
just prior (one day) to the Joint Working Group. This does not give the 
members of the TSAG adequate time to analyze the data prior to making 
their recommendations to the JWG. Recommend the TSAG meet 30 to 90 
days prior to the JWG to remedy this situation. 
7. Under the Concept Based Requirements System (CBRS), the operational 
concept, as embodied in a 525- series document, contains the overall 
ideas/principles on how the U.S. Army conducts operations in the field. 
Without this concept, planners have no measure for how well their 
doctrine, organizations, training plans, and material development fit into 
the overall concept of how the Army will fight. The Chemical School needs 
to complete the operational concept to provide direction to the other 
members of the P2NBC2 program in order to have a coordinated effort. 
8. Examination of the Data Source Matrix reveals a very systematic 
coverage of the primary MOSs that can be expected in the Brigade area. 
The primary emphasis being on field testing versus modelling. 
9. A greater emphasis should be placed on the development of models 
across the spectrum of tasks. In developing these models, experimental 
design considerations included in the test plans and executed in field tests 
will increase the efficiency of the models. This will provide the model 
developers with useable data without requiring them to extrapolate the 
test data results across the range of interest. The net result of including 
experimental design in data collection will be an increase in the efficient 
use of resources . 
Appendix 1: 	DA Directed Missions/Objectives 
1. Develop a Mission Area Threat (MAT) scenario for extensive 
NBC use during massed Threat offensive and defensive 
combined arms operations... 
2. Assess crew physiological and psychological (P2) response 
during sustained AirLand Battle (ALB) NBC operations. 
3. Determine quantitative performance decrement factors on 
soldier/crew performance during sustained ALB NBC 
operations on the integrated battlefield. 
4. Determine how crew performance degradation during 
sustained ALB NBC operations limits systems performance 
and affects ALB doctrine. 
5. Identify near term methods and procedures to increase 
fightability and habitability of current and future crew served 
combat vehicle systems. 
6. Near Term Countermeasures - Training: provide operational 
training guidance to all units, centers and schools. 
7. Concept Development: subsequent to (1) through (6) above, 
develop an operational concept, staff it for approval, and 
publish it in a 525- series pamphlet. 
8. Mission Area Analysis (MAA): examine the forces ability to 
fight and win in consideration of (1) through (7). Provide input 
to the TRADOC Battlefield Development Plan (BDP) and 
integrate results into the Mission Area Development Plan 
(MADP). 
9. Long Term Countermeasures: Doctrine, Training, Organization 
and Materiel deficiencies (LTCM - DOTO &M) will be 
examined and necessary corrective actions determined and 
initiated. 
Appendix 2: Accomplishment of DA Directed 
Missions/Objectives 
I. "Development of the MAT scenario". 
Not completed. Currently being re-looked in view of the changing 
world situation and the proliferation of chemical weapons in third 
world nations. 
2. "Assess crew P2 response during sustained ALB operations". 
On-going testing and modelling being conducted to fulfill this 
aspect of the program. 
3. "Determine quantitative decrement performance factors (dpf)". 
The "Human Performance System Program" has been developed 
to calculate and present these data for use by battlefield 
commanders. This program needs to be filled-out as there are 
data gaps in the system. 
4. "Affects of crew performance degradation limits system 
performance". 
On-going testing and modelling is being conducted to fulfill this 
requirement. 
5. "Identify near term fixes for crew served combat vehicle 
systems". 
* Micro-climate cooling vest 
* NBC overpressurization system 
* Alternate designs for NBC suits and masks 
* Increased hydration tables 
6. "Near Term Countermeasures - Training". 
Published FC 50-12 and the test results from completed 
field tests. 
Appendix 2: Accomplishment of DA Directed 
Missions/Objectives (cont.) 
7. "Concept Development". 
Not previously done. Chemical school working on now. 
8. "Mission Area Analysis/Mission Area Development Plan/ 
Battlefield Development Plan integration". 
Results from the P2NBC2 program are integrated into the 
MAA/MADP/BDP at the JWG, TSAG and other working group 
meetings. 
9. "Long Term Countermeasures". 
Part of test plans and TSAG/JWG meetings. 
Appendix 3: Organization 
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Appendix 5: Responsibilities 
Responsible for Program Oversight 
Responsible for Program Management 
Provide overall program direction 
Publish program plan 
Convene, chair and record PAG meetings 
Appoint chairman for TSAG 
Staff and approve periodic summary of P2NBC2 findings 
and provide information in a Field Circular (FC) format 
Identify permanent membership of JWG and TSAG 
Provide updates to HQDA, TRADOC and other MACOMs 
Provides guidance to the JWG 
Review and approve JWG prepared test program plan 
Review other products of P2NBC2 program 
Responsible for Program Execution 
Proponent and executive agent for P2NBC2 
- convene and chair JWG 
- develop the field test program 
- integrate with CANE and D049 
Develop and publish information periodically 
Develop, staff and obtain approval for NBC 
Mission Area Threat (MAT) scenario 
Manage P2NBC2 fiscal resources 
Publish specific quantitative performance 
decrements for MOSs as directed by JWG 
Develop research and test priorities, issues and 
schedules for program activities 
Assist the executive agent in developing and coordinating 
resource requirements for program activities and 
assemble the field testing program in evaluation plan 
format (DA Pam 71-3) 
Identify those MOSs requiring specific quantitative 
performance decrement factors to the execuitve agent 
Coordinate and advise on laboratory and research efforts in 
support of JWG objectives 
Recommend appropriate changes in analytical methodologies 
and test designs for P2NBC2 testing to the test proponent. 
Recommendations forwarded to the JWG 








- MIA 1 Tank 	 P 	 5 
- M60A3 Tank P 5 
- M1 Tank 
- M3 Cavalry Fighting Vehicle 	 P 	 5 
2. Aviation 
- AH-64 Helicopter 
- FARP (includes M977/FARE) 	 P 	 5 
- AH-1 Helicopter 	 P 5 
3. Field Artillery 
- M109 How itzer 
- Forward Area Ammunition Supply Veh 
- Command Post Vehicle 
4. Air Defense 
- Pedestal Mounted Stinger 
- Missile/Gun System (LOS-F-H) 
- Non-Line-Of - Sight (NLOS) Missile System 
- Medium SAM (MSAM) System 
5. Medical 
- Treatment Team (M577) 
(BAS/Fwd Suppt Co) (Hvy Div) 
- Treatment Team (HMMWV) 
(BAS/Fwd Suppt Co) (Light Div) 
- Air Ambulance Team (UH-60) 
6. Ordnance 
- Armored Maintenance Vehicle (AMV) 
- M88A1E1 Recovery Vehicle [PIP] 
7. Chemical 
- Heavy Division Decon Squad 
- Dual Purpose Smoke/Decon Squad (XM56) 
- Heavy Division Smoke Squad (M1059) 
8. Intelligence 
- Ground Based, Shelter Intercept System 
(TeamPack, TeamMate, TrailBlazer) 
- Ground Based, Manpack Sensor/ Direction 
Finding System (REMBA55/MRDFS) 
9. Signal - Mobile Subscriber Equipment 
10. Infantry 
- M113A2 Armored Personnel Carrier 
- M2 Bradley Fighting Vehicle 	 P 	 5 
- M901 Improved TOW Vehicle 
P= Primary 	 S = Secondary 
Appendix 7: Milestones 
Field Testing/Modelling 
Activity Task 
FY90 Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 
Date/Location: 
TBD 
I. FARP/AH - 64 Simulator Test 
(Avn Sch/HEL) 










4. Armor Mobility/CSS Test 
(USAARMS/TEXCOM ARENBD) 
Test Report 
(Due: Dec 89) 
5. Concept Evaluation of 3 vs 4 Man 
Crew During Extended OPerations 










7. Upgrade of Test Bed Vehicles in 
Preparation to Investigate Methods 
to Enhance/Extend Artillery Crew 
Survivability & Functionabi 1 i ty 
during Prolonged Operations in an 
NBC Environment 
(USAFAS/HEL) 
[Hereafter referred to as *A1] 
(Dec90) 
Field Testing/Modelling 
Jan Feb Mar Apr May Jun 
* 
* 
Appendix 7: Milestones (cont.) 
Activity Task 
FY9 1 






Oct Nov Dec Jul Aug Sep 
2. Cavalry Operations during 





Test Report * 





4. *A 1 
FY92 
I. NBC Dual Purpose Smoke Generator/ 




2. *A 1 
FY93 





This study is a review of the management program of P2NBC2. The 
study is being conducted as a response to a requirement submitted by Don 
Cunningham and Bernie Gould. The items provided to the Georgia Tech 
Study Group to review are as follows: P2NBC2, Physiological and 
Psychological Effects of the NBC Environment and Sustained Operations on 
Systems in Combat Program Management Plan dated 25 Oct 1989, P2NBC2 
Minutes of the Physiological and Psychological Effects of the NBC 
Environment and Sustained Operations on Systems in Combat Joint 
Working Group dated 2 May 1990, 9-10 January 1990, 17 May 1989, 1-2 
January 1989, Minutes of the P2NBC2 Modeling Subcommittee Meeting 
dated 6 and 7 March 1990. Department of the Army Letter of Instruction 
undated, U.S. Army Combined Arms Combat Developments Activity 
Transmittal of P2NBC2 Program Plan dated 8 July 1988. 
2. Objective 
The primary objective of this study is to ensure that the P2NBC2 
program is meeting the Department of the Army Charter. 
The secondary objective of the study is to make recommendations on 
any improvements that may be made in the organization, management or 
structure of the program. 
II. APPROACH 
1. A detailed analysis of the Department of the Army Letter of Instruction 
provides Department of the Army Directed Missions/Objectives. These can 
be found in Appendix 1. 
2. A detailed analysis of the P2NBC2 Joint Working Group minutes and 
P2NBC2 Program Management Plan provides the status on the 
Accomplishment of DA Directed Mission/Objectives. These can be found in 
Appendix 2. 
3. The study of the references provided reveals that the Organization and 
Members of the various groups follows Army doctrine and can be found in 
Appendix 3 and 4 respectively. 
4. Responsibilities for the various organizational levels are delineated in 
Appendix 5. 
5. The P2NBC2 Program Management Plan presents how the data will be 
obtained for the program, see Appendix 6. There is a heavy concentration 
on field testing and little emphasis on modeling. An opportunity exists to 
develop models and validate them with the field test so that the model 
could be used to gain additional data under different conditions. 
6. Appendix 7 gives milestone listings for the field testing and modeling 
of the different Activity Tasks for Fiscal Year 1990 and 1991 respectively. 
III. CONCLUSIONS 
The following is a list of conclusions and recommendations that may 
improve the P2NBC2 Program: 
1. The current organizational structure (App3 ) from Department of the 
Army (DA) through the Combined Arms Center (CAC) to the executive 
agent (Chemical School - CMLS) subscribes to standard army operating 
policy. The Chemical School, as the executive agent, manages the program 
for CAC. CAC, as the integrating center, fulfills its responsibility to 
coordinate the efforts among the TRADOC schools under its direction. CAC, 
in turn, reports to the Department of the Army. 
2. The P2NBC2 Program and the Combined Arms in an NBC Environment 
(CANE)Program are two separate programs. However, given the similar 
nature of their research (examination of NBC issues and their effects on the 
battlefield) a formal tie-in should be established to coordinate their efforts 
and get the most efficient utilization of resources 
3. An examination of the program funding levels reveals a dramatic 
increase from FY89 through FY91 and continued significant funding levels 
through the program completion in FY95. 
FY 89 90 91 92 93 94 95 
Program Funding ($1000s) 1305 2207 2262 1830 1593 1488 1450 
Funding levels of this magnitude may require that the executive agent be 
augmented, either with internal resources or outside contractor support, 
in order to efficiently fulfill its responsibilities IAW the CAC Program Plan 
and the DA Letter of Instruction (LOD. 
4. The Program Management Plan states (p. 3) "... initially oriented to look 
at systems operating from the FLOT to the Brigade rear boundary in a 
European scenario." Given the current state of world affairs, recommend 
this orientation be shifted to include the MidEast/SW Asia and Latin 
America (LATAM).Additionally, as light forces continue to gain in 
prominence, suggest that more efforts be placed on supporting these forces 
in an NBC environment. 
5. As currently scheduled, the Test Scientific Advisory Group (TSAG) meets 
just prior (one day) to the Joint Working Group. This does not give the 
members of the TSAG adequate time to analyze the data prior to making 
their recommendations to the JWG. Recommend the TSAG meet 30 to 90 
days prior to the JWG to remedy this situation. 
6. Under the Concept Based Requirements System (CBRS), the operational 
concept, as embodied in a 525- series document, contains the overall 
ideas/principles on how the U.S. Army conducts operations in the field. 
Without the concept, planners have no measure for how well their 
doctrine, organizations, training plans, and material development fit into 
the overall concept of how the Army will fight. The Chemical School needs 
to complete the operational concept to provide direction to the other 
members of the P2NBC2 program in order to have a coordinated effort. 
7. Examination of the Data Source Matrix reveals a very systematic 
coverage of the primary MOSs that can be expected in the Brigade area. 
The primary emphasis being on field testing versus modelling. 
8. A greater emphasis should be placed on the development of models 
across the spectrum of tasks. In developing these models, experimental 
design considerations included in the test plans and executed in the field 
test will help to increase the efficiency of the models. This will provide the 
model developers with useable data without requiring them to manipulate 
the test data results across the range of interest. The net result of 
including experimental design in data collection will be an increase in the 
efficient use of resources . 
Appendix r: 	DA Directed Missions/Objectives 
1. Develop a Mission Area Threat (MAT) scenario for extensive 
NBC use during massed Threat offensive and defensive 
combined arms operations... 
2. Assess crew physiological and psychological (P2) response 
during sustained AirLand Battle (ALB) NBC operations,  
3. Determine quantitative performance decrement factors on 
soldier/crew performance during sustained ALB NBC 
operations on the integrated battlefield. 
4. Determine how crew performance degradation during 
sustained ALB NBC operations limits systems performance 
and affects ALB doctrine. 
5. Identify near term methods and procedures to increase 
fightability and habitability of current and future crew served 
combat vehicle systems. 
6. Near Term Countermeasures - Training: provide operational 
training guidance to all units, centers and schools,  
7. Concept Development: subsequent to (1) through (6) above, 
develop an operational concept, staff it for approval, and 
publish it in a 525- series pamphlet. 
8. Mission Area Analysis (MAA): examine the forces ability to 
fight and win in consideration of (1) through (7). Provide input 
to the .TRADOC Battlefield Development Plan (BDP) and 
integrate results into the Mission Area Development Plan 
(MADP). 
9. Long Term Countermeasures: Doctrine, Training, Organization 
and Materiel deficiencies (LTCM - DOTO &M) will be 
examined and necessary corrective actions determined and 
initiated. 
Appendix 2: Accomplishment of DA Directed 
Missions/Objectives 
1. "Development of the MAT scenario". 
Not completed. Currently being re-looked in view of the changing 
world situation and the proliferation of chemical weapons in third 
world nations. 
2. "Assess crew P2 response during sustained ALB operations 
On - going testing and modelling being conducted to fulfill this 
aspect of the program. 
3. "Determine quantitative decrement performance factors (dpf)" 
The "Human Performance System Program" has been developed 
to calculate and present this data for use by battlefield 
commanders. This program needs to be filled - out as there are 
data gaps in the system. 
4. "Affects of crew performance degradation limits system 
performance". 
On-going testing and modelling is being conducted to fulfill this 
requirement. 
5. "Identify near term fixes for crew served combat vehicle 
systems". 
* Micro-climate cooling vest 
* NBC overpressurization system 
* Alternate designs for NBC suits and masks 
* Increased hydration tables 
6. "Near Term Countermeasures - Training". 
Published FC 50-12 and the test results from completed 
field tests. 
Appendix 2: Accomplishment of DA Directed 
Missions/Objectives (cont.) 
7. "Concept Development". 
Not previously done. Chemical school working on now. 
8. "Mission Area Analysis/Mission Area Development Plan/ 
Battlefield Development Plan integration". 
Results from the P2NBC2 program are integrated into the 
MAA/MADP/BDP at the JWG, TSAG and other working group 
meetings. 
9. "Long Term Countermeasures". 
Part of test plans and TSAG/JWG meetings. 
Appendix 3.: Organization 
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Appendix 5: Responsibilities 
Combined Arms 
Center (CAC) 
ATZL - CAP 
Responsible for Program Oversight 
Responsible for Program Management 
Provide overall program direction 
Publish program plan 
Convene, chair and record PAG meetings 
Appoint chairman for TSAG 
Staff and approve periodic summary of P2NBC2 findings 
and provide information in a Field Circular (FC) format 
Identify permanent membership of JWG and TSAG 
Provide updates to HQDA, TRADOC and other rIACOn 
Headquarters 
Department of the Army 
DAMO - SSW 
General Officer 
Program Advisory Provides guidance to the JWG 
Group Review and approve JWG prepared test program plan 
(GOPAG) Review other products of P2NBC2 program 
Chemical School 








Responsible for Program Execution 
Proponent and executive agent for P2NBC2 
- convene and chair JWG 
- develop the field test program 
- integrate with CANE and D049 
Develop and publish information periodically 
Develop, staff and obtain approval for NBC 
Mission Area Threat (MAT) scenario 
Manage P2NBC2 fiscal resources 
Publish specific quantitative performance 
decrements for MOSs as directed by JWG 
Develop research and test priorities, issues and 
schedules for program activities 
Assist the executive agent in developing and coordinating 
resource requirements for program activities and 
assemble the field testing program in evaluation plan 
format (DA Pam 71-3) 
Identify those MOSS requiring specific quantitative 
performance decrement factors to the execuitve agent 
Coordinate and advise on laboratory and research efforts in 
support of JWG objectives 
Recommend appropriate changes in analytical methodologies 
and test designs for P2NBC2 testing to the test proponent. 
Recommendations forwarded to the JWG 
- Dual Purpose Smoke/Decon Squad (X1156) 
Appendix 7: Milestones 
Field Testing/Modelling 
Activity Task 
FY90 Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 
Date/Location: 
TBD 
1. FARP/AH-64 Simulator Test 
(Avn Sch/HEL) 











4. Armor Mobility/C55 Test 
(USAARMS/TEXCOM ARENBD) 
Test Report 
(Due: Dec 89) 
5. Concept Evaluation of 3 vs 4 Man 
CrewDuring Extended OPerations 










7. Upgrade of Test Bed Vehicles in 
Preparation to Investigate Methods 
to Enhance/Extend Artillery Crew 
Survivability & Functionabi 1 ity 
during Prolonged Operations in an 
NBC Environment 
(USAFAS/HEL) 




Apr May Jun Jul Aug Sep 
* 









Test Report  
Oct Nov Dec IJan Feb Mar 
2. Cavalry Operations during 













1. NBC Dual Purpose Smoke Generator/ 
Decontamination Squad Operations 
Pilot test 
Test 
Test Report 
2. *A1 
FY93 
1. *A1 
FY94 
FY95 
